Introduction
============

Recently, resilience has been paid attention to in the field of psychiatry because it is considered to be related to psychopathological process.[@b1-ndt-15-391] Resilience is defined as "the process of adapting well in the face of adversity, trauma, tragedy threats or even significant sources of stress"[@b2-ndt-15-391] and reflects the ability to maintain a stable equilibrium.[@b3-ndt-15-391] The concept of resilience includes rebound from adversity.[@b2-ndt-15-391],[@b4-ndt-15-391] Moreover, it is said that resilience is a protective factor against development of mental disorders.[@b5-ndt-15-391] Conner and Davidson reported that resilience might be viewed as measure of stress coping ability and could be an important target of treatment in anxiety, depression and stress reaction such as posttraumatic stress disorder.[@b6-ndt-15-391] A previous study revealed that resilience negatively correlated with negative indicators of mental health and positively did with positive indicators of it.[@b1-ndt-15-391] Furthermore, a previous study described that schizophrenia and bipolar disorder patients showed a lower level of resilience than healthy people.[@b7-ndt-15-391] As for eating disorders, it was reported that resilience predicted improvement in psychological health and social relationship domains of quality of life and reduction of eating disorder symptoms over time.[@b8-ndt-15-391]

Among eating disorders, anorexia nervosa (AN) is well known to be difficult to treat, with many patients remaining ill for years, and patients with AN are reported to suffer from physical, psychological and social problems as a result of the disease.[@b9-ndt-15-391],[@b10-ndt-15-391] Preferably, the treatment goal should be full remission of symptoms, but it is often difficult to achieve it in the treatment of AN. Therefore, in addition to symptom reduction, therapists should pay attention to more global indicators such as quality of life and resilience to know patients' recovery status. As for quality of life of AN patients, researchers reported that some clinical factors such as low body mass index (BMI) and the depressive symptoms were predictors of low quality of life.[@b10-ndt-15-391]--[@b19-ndt-15-391] However, as there are few studies investigating AN patients' resilience and its relation to other clinical factors, clinical factors influencing AN patients' resilience is unclear. In the present study, we hypothesized that some clinical factors such as low BMI, depressive symptoms and eating psychopathology are associated with AN patients' low resilience.

Methods
=======

Subjects
--------

Clinical data were collected at Department of Psychiatry, Tokushima University Hospital from 1 March 2016 to 30 June 2017. Subjects consisted of 20 female outpatients having a *Diagnostic and Statistical Manual of Mental Disorders-5*[@b20-ndt-15-391] diagnosis of AN (restricting type =10, binge-eating/purging type =10) and age- and education level-matched 40 female healthy controls (HCs). Patients were excluded if they presented with any organic central nervous system disorder, severe somatic disorder, substance dependence, epilepsy or mental retardation. Of 23 outpatients to whom we explained the research, 20 agreed to participate in the study, and as for HCs, subjects were excluded if they had a history of any psychiatric illness or if their BMI was not within normal range (18.5--24.9).[@b21-ndt-15-391] We recruited HCs from staff and students at Tokushima University. All subjects were native Japanese speakers and gave us written consent to participate in the study.

Measures
--------

Subjects were examined using the following measures. The structured interview guide for the Hamilton depression rating scale (SIGH-D)Depressive symptoms were evaluated by experienced clinical researchers with Japanese version of the SIGH-D.[@b22-ndt-15-391],[@b23-ndt-15-391] The SIGH-D was constructed to standardize the manner of administration of the Hamilton depression rating scale. The Japanese version is reported to have a good reliability and validity.[@b24-ndt-15-391] In the present study, we used the 21-item version. Higher scores indicate severe depression.Eating disorder inventory-2 (EDI-2)The EDI-2[@b25-ndt-15-391],[@b26-ndt-15-391] is a self-report questionnaire designed to provide a comprehensive assessment of the behavioral and psychological characteristics of eating disorder patients. From the result of factor analysis, it is reported that the Japanese version consists of nine factors.[@b25-ndt-15-391] The nine factors are as follows: drive for thinness, body dissatisfaction, bulimia, interoceptive confusion, interpersonal difficulty, negative self-image, compulsion for control, impulse regulation and maturity fears. The scoring method is based on Garner's rationale[@b26-ndt-15-391] and higher score of this scale indicates more severe AN symptomatology. The reliability and validity of the Japanese version is already confirmed.[@b25-ndt-15-391]The Connor--Davidson resilience scale (CD-RISC)The CD-RISC[@b6-ndt-15-391] was developed as a short self-report assessment to quantify resilience and to assess treatment response as a clinical measure. This 25-item scale uses a 5-point response scale and the total score ranges from 0 to 100, with higher scores reflecting greater resilience. The reliability and validity of the Japanese version is already confirmed.[@b27-ndt-15-391]

Statistical analysis
--------------------

Data analysis was done using the predictive Analytics Software Statistics 22 software (IBM Corporation, Armonk, NY, USA). Since several data showed non-normal distribution, we chose the Mann--Whitney *U* test to compare age, length of education, BMI, the SIGH-D score and the CD-RISC score between AN and HC groups. And r(Z/√N) was calculated to provide effect sizes.[@b28-ndt-15-391] Then, Spearman rank correlation coefficients were calculated to explore the relationship between the CD-RISC and other clinical variables for the AN group. Statistical significance was adjusted for multiple comparisons (false discovery rate correction).[@b29-ndt-15-391] Subsequently, choosing the CD-RISC score as a dependent variable and the clinical variables that showed significant correlations with the CD-RISC score as independent valuables, forward stepwise regression analysis was performed to investigate which clinical variables would significantly predict the dependent variable.

Ethical considerations
----------------------

This study was approved by the Clinical Research Ethics Committee of Tokushima University Hospital and was conducted in accordance with the Helsinki Declaration.[@b30-ndt-15-391]

Results
=======

The demographic and clinical characteristics of the AN and HC groups are shown in [Table 1](#t1-ndt-15-391){ref-type="table"}. There was no significant difference in age and length of education between the two groups. The AN group showed significantly lower BMI (*U*=77.0, *P* \<0.0001, *r*= −0.65) and higher score in the SIGH-D (*U*=46.0, *P* \<0.0001, *r*= −0.81) than the HC group, and the CD-RISC score (*U*=121.5, *P* \<0.0001, *r*= −0.56) in the AN group was significantly lower than that in HC group. Correlations between the CD-RISC score and other clinical variables in AN group are shown in [Table 2](#t2-ndt-15-391){ref-type="table"}. The scores of interoceptive confusion (ρ= −0.669, *P* \<0.01), interpersonal difficulty (ρ= −0.708, *P* \<0.001) and negative self-image (ρ= −0.763, *P* \<0.001) of the EDI-2 showed significant correlations with the CD-RISC score. [Table 3](#t3-ndt-15-391){ref-type="table"} shows the result of stepwise regression analysis. The CD-RISC score was significantly predicted by the EDI-2 negative self-image score.

Discussion
==========

Among eating disorders, AN is well known to have relatively poor prognosis.[@b31-ndt-15-391],[@b32-ndt-15-391] As for quality of life in AN patients, previous researchers reported their lowered quality of life.[@b16-ndt-15-391]--[@b18-ndt-15-391] Our research group also investigated quality of life in AN patients and obtained similar results.[@b19-ndt-15-391] In the recent study, it was reported that self-adaptability/resilience could be regarded as one of the important criteria for eating disorder recovery.[@b33-ndt-15-391] Therefore, we consider that investigating AN patients' resilience is obviously crucial. As far as we know, there is no study on clinical factors influencing their resilience; our main goal in this study was to elucidate the predictors of their resilience.

In the present study, as expected, resilience level of the AN group was significantly lower than that of the HC group, and the subsequent correlation analysis for the AN group revealed that certain eating disorder psychopathologies were associated with low resilience level, but surprisingly, we found no significant correlation between resilience and other clinical factors including depression, BMI, length of education, age of onset and duration of illness. Finally, the finding obtained through stepwise regression analysis clearly shows that eating disorder psychopathology of negative self-image has a strong negative impact on AN patients' resilience level. Negative self-image subscale of the EDI-2 consists of five items[@b25-ndt-15-391] as follows; "I feel good about myself", "I feel that I am a good person", "I feel that I am as good as most people", "I think other people like me", "I know that people love me". As these items are intended to check how much feeling of self-dissatisfaction and being rejected by others the person has,[@b25-ndt-15-391] these kinds of negative thoughts are considered to have strong effect on AN patients' resilience level.

As for the resilience of eating disorder patients, Las Hayas et al reported that women recovered from eating disorders gave retrospective accounts that their life seemed chaotic and they felt strained when interacting with other people, and agreed that resilience was generated at a point when they felt deeply dissatisfied with life.[@b34-ndt-15-391] Another study revealed that resilience factors predicted improvements in psychological health and social relationship aspects of quality of life.[@b8-ndt-15-391] Although these studies provided important findings about eating disorder patients' resilience, their subjects included different types of eating disorder patients, and they did not focus on factors influencing their resilience level. Therefore, our findings obtained from AN patients are considered crucial in this area of research.

Considering these results, we could suggest that self-dissatisfaction and social insecurity should be paid attention to as a treatment target to enhance AN patients' resilience level. To date, researchers have reported that low resilience might be a risk factor of mental disorders,[@b4-ndt-15-391] and high resilience could help improve their mental conditions.[@b35-ndt-15-391] Therefore, our findings may contribute to treatment of AN patients through enhancing their resilience.

Limitations
-----------

This study has some limitations. First, as this study was a cross-sectional one, we can only guess at the developmental causality. Second, since the sample size was small, further study with a larger sample size would be required to confirm the results. Third, AN patients' response to the self-report questionnaire might have been influenced by their denial of negative aspects.[@b36-ndt-15-391]

Conclusion
==========

The results suggest that self-dissatisfaction and feeling of being rejected by others are especially crucial influencing factors on AN patients' resilience level.

The authors should like to thank all subjects for participating in this study.
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###### 

Demographic and clinical characteristics of AN and HC groups

                                AN group (N=20) Median (QD)   HC group (N=40) Median (QD)   Statistics   *P*-value   Effect size
  ----------------------------- ----------------------------- ----------------------------- ------------ ----------- -------------
  Age (years)                   30.0 (6.8)                    30.0 (8.6)                    *U*=395.5    0.944       −0.01
  Length of education (years)   14.3 (2.4)                    15.0 (0.9)                    *U*=333.0    0.279       −0.14
  Age of onset (years)          19.0 (4.3)                    --                            --           --          --
  Duration of illness (years)   7.0 (2.5)                     --                            --           --          --
  BMI (kg/m^2^)                 15.3 (2.0)                    20.8 (1.4)                    *U*=77.0     \<0.0001    −0.65
  SIGH-D                        13.5 (5.4)                    0.0 (0.0)                     *U*=46.0     \<0.0001    −0.81
  EDI-2                                                                                                              
   Drive for thinness           11.0 (6.4)                    --                            --           --          --
   Body dissatisfaction         12.0 (7.6)                    --                            --           --          --
   Bulimia                      7.5 (5.3)                     --                            --           --          --
   Interoceptive confusion      9.5 (6.3)                     --                            --           --          --
   Interpersonal difficulty     8.5 (4.5)                     --                            --           --          --
   Negative self-image          8.0 (2.9)                     --                            --           --          --
   Compulsion for control       4.0 (2.9)                     --                            --           --          --
   Impulse regulation           4.0 (2.8)                     --                            --           --          --
   Maturity fears               1.5 (2.4)                     --                            --           --          --
   CD-RISC                      33.0 (15.5)                   61.0 (8.8)                    *U*=121.5    \<0.0001    −0.56

**Abbreviations:** AN, anorexia nervosa; BMI, body mass index; CD-RISC, Connor--Davidson resilience scale; EDI-2, eating disorder inventory-2; HC, healthy control; QD, quartile deviation; SIGH-D, structured interview guide for the Hamilton depression rating scale.

###### 

Correlations between CD-RISC and clinical variables

                              CD-RISC
  --------------------------- -----------------------------------------------------
  Age (years)                 0.242
  Length of education         −0.042
  Age of onset                −0.034
  Duration of illness         0.267
  BMI                         0.159
  SIGH-D                      −0.314
  EDI-2                       
   Drive for thinness         −0.240
   Body dissatisfaction       −0.213
   Bulimia                    −0.424
   Interoceptive confusion    −0.669[\*](#tfn2-ndt-15-391){ref-type="table-fn"}
   Interpersonal difficulty   −0.708[\*\*](#tfn3-ndt-15-391){ref-type="table-fn"}
   Negative self-image        −0.763[\*\*](#tfn3-ndt-15-391){ref-type="table-fn"}
   Compulsion for control     −0.440
   Impulse regulation         −0.408
   Maturity fears             −0.135

**Notes:**

*P*\<0.01,

*P*\<0.001. Spearman rank correlation (false discovery rate correction).

**Abbreviations:** BMI, body mass index; SIGH-D, structured interview guide for the Hamilton depression rating scale; EDI-2, eating disorder inventory-2; CD-RISC, Connor--Davidson resilience scale.

###### 

Results of stepwise regression analyses on CD-RISC

  Dependent variable   Independent variable        Adjusted R2                                        β
  -------------------- --------------------------- -------------------------------------------------- ---------------------------------------------------
  CD-RISC              EDI-2 negative self-image   0.572[\*](#tfn5-ndt-15-391){ref-type="table-fn"}   −0.771[\*](#tfn5-ndt-15-391){ref-type="table-fn"}

**Note:**

*P*\<0.001.

**Abbreviations:** CD-RISC, Connor--Davidson resilience scale; EDI-2, eating disorder inventory-2.
